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Baram-v1.02 2 Z2Z2 HAg|dA AT 5 AT E A|2HE GUI =2 13 ot}
python2.7, pygtkS AFE3}lo] OpenFOAM-2.3.x W A& 7|WFe 2 #| 2= 2o}

pyFoam, swak4Foam< A}-8SkC}.
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e standardKEpsilon
e realizableKEpsilon
e renormalizationGroupKEpsilon

e shearStressTransportKOmega
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1) ¢=2& &9 Baram-vl.0-install 27} A4 H ).

2) Eu]go]A Baram-vl.0-install 2 & ©]F3}o] install 34 4 3§ st}

3) EHulgolA Barame Y HstAY +EF ol A Baram ofo] & F 8ot L2130 0]
7Ea.

4 Launcher

mzado] TEHW 19 419 2L o] Uehith

@@ NEXTFoam - OpenFOAM-2.3.x GUI

4"; Baram

Incompressible flow & Heat transfer
OpenFOAM Simulator v1.0

L

Select Density Mode Incompressible Flow

Select Start Method New Project

Skart Cancel

1% 4.1: Launcher
Launchero| M= th53} 22 55 A9T + o

e Select Density Mode
- Incompressible Flow

- Heat Transfer

e Select Start Method
- New Project

- Open Project



5.1 File
o Save: AAe) AL AZA} (F9E APAE A5 AE)
e Save As: A9 A FEHE UE o] F LR AAIAT
e Clone Case : &A2] A ZGoA A FH 2
e Clear Data : @]9 & Z oA A& d o] g & 4HA| st}
e reconstructPar : @ ALo 2 A AE to]gHE st} =E A o)

o Exit : =83t}

5.2 Mesh
e Scale mesh : AAF] AA YL X A3t} transformPoints 78 2 E] AFL-.

e Translate mesh : AA}S o] =3It} transformPoints € 2] E] AFE-.
2% 5.1 ’Scale mesh’, "Translate mesh’S A1 &gl & w] VE= Folt).

@® Sscale mesh @® Translate mesh
k

Set scale Factor For x,y,z Setvector forx,y,z

[0.001 | o.001 0.001 (4] | |o 0

Apply Close Apply Close

1% 5.1: scale mesh #H(3}), translate mesh ()

5.3 PostProcessing

Monitoring : 748 u} E4 o] W3}e HolFx7] 918 4%

Force report : Hof| 2&3= S HoJFr}

probeLocation : &7 x| gt ztol=t}.

patchIntegrate : A &3t Wl AL ZH-S HoJF T



e patchAverage :

o Fieldview : FieldviewZS %3t}

As=%

e Plot residual / Close residual : 7] &0 AAFE Z3}9] residual 2| =& R ojF 31 F=t}

5.3.1 Monitoring

18 5.2 ’Monitoring’& A€
'Flowrate’, Force’ U] 7}X] &E-0] 9l o
7} o Plot’ HES 58 2345 Jd=z=2 &

@@ Set Monitoring \

"Point value’, 'Surface average’,

232 A4 5 Atk 71E AtEs

Point value Set Plot
Surface average Set Plot
Flowrate Set Plot
Force set Plot

Close

13 5.2: Monitoring A& %

19 5.3 'Point value’, 'Surface average’, 'Flowrate’, "Force’ U] 7}A] &5 z}z}tof T

=} o

e Point value

It 24 gEL e 2.

8@ set polnts to probe ©® et surfsce to prove B® set surface to check flowrate

Probevariables . kTS o ec ToN A b Select patches for forces
o |p “h eleco-ad electad
u eleco-out
u wall
eleco-in
Outputinkerval
Output Interval 1 wall
ProbeLocations
Number of Points 1 Brohe surfaces elect-out
eleco-ad elect-in
u v
elecO-out outlet
Apply Cancel P inlet
wall frantandBackFlanes
elect-out porous jumpmaster Dermrty [ka/md] i
electin porous jumpslave Reference area [m2] 1
outlet Reference velocily Imfs] 1
inlet
Cof o o o
fronkandBackPlanss
. Draq direction |1 [ 0
porous-jumpmaster
porous-jumpslave Lifedirection |0 [ 1
Apply Cancel
Apply close
Apply Cancel
. 3 ; H A =
19 5.3: Monitoring Al 5 A A %+
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- variables(p or U)
- Output interval(Z2 ¥ iteration Uit} Ho|H & FE& 2191 X])
- Number of Points(point2] 7<)
- pointe] F &
e Surface average
- variables(p or U)
- Output interval

- surface A1 &4

o Flowrate

- surface A1 €4

e Force
- surface A1 €}
- Density
- Reference area
- Reference velocity
- Center of Rotation
- Drag direction

- Lift direction

5.3.2 Force report

79 5.4% Force report’ e AHHL m e Folth. 7]Ee) A4 AT A force, force
coefficient & A A A H o] &t}

5.3.3 probeLocation

At AA7F Q& o) A3tE AFY s &A= 9ok 217 559 Foll A regiond} HFE
MBS, pointd] 72t 2o WE HEBE YEst "Apply’ HES F2W probeLocation
2 E]E o]&3lo] FEH o] LEF Fo| A HTH

5.3.4 patchIntegrate / patchAverage

9 5.6+= ’patchlntegrate’E A YL w] YeEl= FHolt}y. 7|£9 AALA oA AE
oAl 4 Z& £59 AEGS AL HolETh patchAverage HlwE 2 WAL
25 5y,



@@ Force report

Select patches For forces # — Pressure Force x,y,z —
i cylinder: 0.472578 -0.112334 6.40897e-22
@ cylinder total:0.472578 -0.112334 6.40897¢-22

# - Viscous Force X,y,z2 —
cylinder:0.112577 -0.0222429 5.5641e-21
total: 0.112577 -0.0222429 5.5641e-21

# - Pressure Moment x,y,z —
cylinder: 1.33849e-21 5.22181e-22 -2.19506e-13
total:1.33849e-21 5.22181e-22 -2.19506e-13

# - Viscous Moment x,y,z —
cylinder : 1.95126e-22 -8.00533e-21 -0.000857883
Density [kg/ms3] 12 total: 1.95126e-22 -8.00533e-21 -0.000857883

#-Total Force x,y,z —
Reference area [m2] 1 0.585155 -0.1345769 6.204997e-21

# - Total Moment x,y,z —

G R i 1.533616e-21 -7.483149e-21 -0.00085788300022

CofR 0 o o
Dragdir. |1 0 o
Liftdir. 0 0 1
force forceCoeff
close

2% 5.4: force report %

@@ Set Points to probe

# X 0
Select variables p v # y 0

# z o]
Probe Locations # Time

10 243.984
Number of Points 1 v
point1 0 0 0
Apply Close

219 5.5: probeLocation window

@@ patchintegrate

patch to integrate cylinder =)
variable to integrate p v
Time =150

Area vector of patch cylinder[0] = (-1.21431e-17 3.64292e-17 0)

Area magnitude of patch cylinder[0] = 2.26518

Reading volScalarField p

Integral of p over vector area of patch cylinder[0] = (0.393815-0.093612 5.34081e-22)
Integral of p over area magnitude of patch cylinder[0] =-0.680047

Caculate close

19 5.6: patchIntegrate %



5.4 Fields
e mapFields : TF2 419 23} tolelE A9 o o] ¥ ol mapping 3§+t

o setFields : 54 99 dAS ez %x7|3) s}

5.4.1 mapFields

olt}. ’Select source case’ HES E

=}

o

FA3E A3 ul &= "SourceTime is latest-
&3ttt 'mapFields’ &S + 2 map-

9 5.7 'mapFields’S AH3AES w YEIY=
source caseE Al E]SIT} source case?] whA|EF A Al
Time’ JFAS A3, 282 &pd 'sourceTime’ S

Fields € 2 g 7} A3 = o}
©@® maprields

Select source case
+ SourceTime is latestTime

sourceTime

mapFields Close

A

9 5.7: mapFields 3

5.4.2 setFields
13 5.82 'setFields’& A E3 S w] e+ ot} EARZIoZ AAT JAS F Ao
®2 AA%tE Min./Max. & o 3 HE A= AS5HA 9] YR SRS
=t} ’Select scalar’o| A HE4E A= 3L *default value’?} *fix value’S ¢ & 3l T2 ’‘setFields’
ES 21 setFields 22 E] 7} A H o} default value'= A8 G o] 2] Hof *fix value’

SREE EEREER REE o)

@@® setFields

Min. x,y,2 0 0 0

Max.x,y.z 1 1 1

Select scalar p hd

default value 0

fix value |100|
setFields Close

19 5.8: setFields %



5.5 Report

pyFoamCaseReport.py & ©]-§3to] AR 24y Ev]9 44 WS HoJFt) ‘caseReport’ &
MEISHE caseReport’ 2 o] 2] 2 o] BHE01 AT 1 80| A& Foll Lhepdey
‘createPdf’ & A1 8] 8} caseReport.pdf 3} Y o] THE0] A A1 evince ZE I ;oA Y& Hol=
t}. ’createTex’E A1 ®S}H caseReport.tex 3} o] WHE0] A 11 texworks Z Z T A Y &S
HolEoh

5.6 EditFile

319) wrol 9t SHdol S 2 geditol A LS Fof Mol E T

5.7 Kill-job
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@@ Mesh Informatfon

PID TTY TIME CMD

38023 pts/0 00:00:00 python

38082 pts/0 00:00:00 runSolver

38083 pts/0 00:00:00 pyFoamPlotRunne

38131 pts/0 00:00:00 sh

38132 pts/0 00:00:00 gnuplot

38134 pts/0 00:00:00 sh
(38135 pts/0 00:00:08 simpleFoam

38138 pts/0 00:00:00 gnuplotx11

38181 pts/0 00:00:00 sh

38182 pts/0 00:00:00 ps

Kill Close

a9 5.9: kill-Job

10
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Launchero}] A Incompressible Flow <

He 19 6.1, 6.23% 2ok

X
ax

Al

e S ) ebbe 0 F5 0 A

©® Baram-v1.0 - Incompressible Flow Solver

o

Baram v-.

Mesh Setup General Conditions Numerical Conditions Run Conditions
import mesh Solver standard solver v fuscheme setup start from startTime
gradient Gauss linear v tart Ti
read mesh transient Sliding-mesh start Time [
laplacian Gauss linear correc v .
kgfms] 1es end time 10
check mesh mulkg G P v
snGradient | corrected B e 10
create baffle Density [kg/m3]  [1.2 div.u upwind 2 purge write o
create interface Tur. Model | kEpsilon e Gl i upwind M write format ascii )
- - Boundary Condition FuSolution setup write precision 6
create interior patch —
Flow /Pressure condition pSolver GAMG ™ Data Compression
create cyclic condition calinitiali
2 Turbulence condition Usolver smoothsolver v Potential initialize
boundary type non-Ortho.Correctors 0 Plot Residual
Set PorousJump
number of cores |1
converge criteria: p|u|tur.
cell Zone Conditions Parallel type SMP 2
1e-3 1e-3 1e-3
Initialize Start
relaxation Factor: p|U|tur.
Stop
0.3 0.7 0.7
/home/bykim/Doing/nextfeamGuUl/tests/aa
= or= A) =& A =3} A AFATEY
—11::61 H]H:':IO SO T tﬁ‘ [¢)

Mesh Setup

import mesh

read mesh

check mesh

create baffle

create interface

create interior patch

create cyclic condition

boundary type

General Conditions

Solver standard solver v
# |transient sliding-mesh
mu [kg/ms] 1e-5

Density [kg/m3] 1.2
Tur. Model  kEpsilon =

Boundary Condition

Flow / Pressure condition
Turbulence condition

Set PorousJump

Cell Zone Conditions

Numerical Conditions
Fvscheme setup

time Euler
gradient Gauss linear
laplacian Gauss linear correc
snGradient | corrected
div.u upwind
div. tur. upwind

fvsolution setup
pSolver GAMG
USolver smoothSolver

« correctPhi

Baram v-.o0

Run Cenditions

start from startTime N
start Time 0
end time 10

time step size 1

adjustTimeStep

maxCo 1.0
maxDeltaT 1

write control runTime v
write interval 10

purge write [

write format ascii >

‘write precision 6

nOuterCorrectors 3
. 3 Data Compression
Potential initialize
non-Ortho.Correctors 0
Plot Residual
relaxation Factor: p|ultur.
number of cores |1
0.3 0.7 0.7
Parallel type SMP b
Initialize Start
Stop
/home/bykim/Doing/nextfoamGUl/tests/aa
2] . cgi/\q OE—‘—H/\J Zﬂ_ ] /\]—/KPEH
19 6.2: AIEA A F3H -0 078
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Ao 2y 2o 7} BAH

3o Aok Ex7F o o Fof =
E 1} &= 'New’, 'Open’, ParaFoam’, "Close’ ] 7] 2] o}o]Z o] lt}. 'New’2} 'Open’-2 launcher
ol A} e 7]5E Stt}). 'ParaFoam paraviewsS 5312 ) 2 99 Y&S
Ho &

6.1 Mesh Setup
B7le) m=o] Atk 2zt A%

Ax 4743 FAD g

6.1.1 import mesh
W 19 6.39 22

Ax e AFE /)52 Aok HES F=
@ ® Import mesh

Select mesh converting utility for mshyfcas File

w

fluentMeshToFoam

¥ |Display Mesh
Close

Select file

2% 6.3: import mesh %

s deach A9 g5 thgw 2ok

il

WA A7) Asel AT f2e
e fluentMeshToFoam : Fluent msh, cas 3} H%}

()]
=

rE
p

e fluent3DMeshToFoam : Fluent msh, cas 3}

e ccm26ToFoam : starCCM+92] cem 39 H 2
‘Display Mesh’ /42 AW A2} AEo] A5 A F paraviewo| A AAE HoEoh

‘Select file’ W €2 23 5HAg AEFE A2 Agho] AlFdch
12 AAHC 2 Hs|3A] A

A ¥ (interior@) o] Y= AL o

fluentMeshToFoam-& W+ 7
7 fluent3DMeshToFoam-2 wall2 $ ksl &t} fluent3DMeshToFoam-2 239 A X}E ¥ 8Hs}

A BT ascii 3tE Tk WH3to] 7hs3ith

o},

ok

A xPdH F
138 8} w] = -writeZones -writeSets %42 A&

fluentMeshToFoamg& 4] 3)

12



6.1.2 read mesh

rlkl

71Ee] 2 EE AAE TMALE Ve Tk HES FEI VE 2EF EH 9 constan-
= X
= -

t/polyMesh Z61& A8 st A ZAYPZ =

6.1.3 check mesh

checkMesh -F & 2| & A& sto] T AFE 7 6.49} o] HolFEr

Time=0

Mesh stats

points: 38890
internal points: 0
faces: 76745
internal fFaces: 37855
cells: 19100
faces percell: 6
boundary patches: 5
pointzones: 0
facezones: 0
cellzones: 0

Overall number of cells of each type:

hexahedra: 19100

prisms: 0

wedges: 0

pyramids: 0

tet wedges: 0

tetrahedra: 0

polyhedra: 0

Checking topology...
Boundary definition OK.
Cell to Face addressing OK.
Point usage OK.
Upper triangular ordering OK.
Face vertices OK.
Number of regions: 1 (OK).

Checking patch topology for multiply connected surfaces...
Patch Faces Points Surface topology
cylinder 120 240 ok (non-closed singly connected)
sym 410 824 ok (non-closed singly connected)

close

13 6.4: check mesh %

6.1.4 create baffle

fluentMeshToFoam2 ARg-8to] AAHE HEstH WHRAA Al AAHCE ke x| g7 of
ol AAHSRE wtEo]FEs &Aool Bashy L EFA A= o =
fluentMeshToFoam2 AF&3 ull -writeZones -writeSets 242 AF25H W E 7 A ™ o| faceSet
o2 AAET) faceSet-S 0] 23} createBafles FEHZ EE A
o] F o)X i AW AAFHATH

‘create baffle’ HES F 3 I8 6.59 22 Fo] ddtt Y3l faceSet=S A I
Apply’ HES FE2H WF AAde] AAHT

+
ofo
o
'E
5
%
5
o
1
R
fru

6.1.5 create interface
Interface 2 71-& AFE-317] 93l A = interface S 43 3F+= F ol i3l constant/polyMesh /bound-
ary 3t oAl cyclicAMI A& s F oF sttt W& +29
HE AE3 T "Apply’ HE-S 2™ changeDictionary -+
interface# o] o] /] W= o] AL zztel s W G

13



@® create baffle

use FaceSet v

bot
default-interior
fluid
hub
+ imp
peri
per2
#|rot
top

wall

Apply Cancel

19 6.5: createBaffle %

@@® Select Interface

bottom
hubbottom
hubside
hubstation
imp_master
imp_slave

+ new_wall
top

+ wall

wall.14

Apply Close

1% 6.6: createlnterface %+

14



6.1.6 create interior patch

‘create baffle’ 2 YR A A WS wallZ v}4 o] X" ‘create interior patch’= WHEZ A H S
cyclic 2 npo] &t} cyclic 2749 T W porous jump ZAS AFLSAY 50 oA
Fe FA G FAGOER AR 5 vy A R ‘create baffle’ 7} 5 D 5}t
6.1.7 create cyclic condition

F 712 (cyclic 2 periodic 27)& A A= FESZ IAFVIZ AR HAF7I2 A A
At 4~ ok 219 6.7 222 Foj A ’Cychc mode’E 'Rotation’ €& 'Translation’S A &3}

T H-& AH3T} 'Rotation’o] A BT ¢ += ’rotationCenter’ 2} 'rotationAxis’S A A s,
‘Translation’o] A EE & wf= F W /\P ol8] WEE ARt F W Atole] HEH = FollA

uaE Aol A Aol e WA ofefiol e Moz e W ot

"Apply’ HES +Z1 changeDictionary F € 2] E] & ©]83}9] constant/polyMesh /boundary
Sy

6 [e)
ghdoA 2 AR g
@® sSelect Cyclic pair
Cyclicmode | Rotation ™
bot
hub
imp_master
imp_slave
¥ per1
& per2
top
wall
rotationCenter |0 ] 0
rotationAxis z =
Apply Close

13 6.7: create cyclic condition %

6.1.8 boundary type

AxbE HESHH A2 A F B oA FoAR 2R X SEF wall, patch, symmetry 52
AAW Aol AN Ak AR A2 AN AARL 270 & E Foj2 A% 19 6.59)
ol A vbE 4= St} cyclic, cyclicAMI, empty, mappedWall 52| Z7A-2 vl& 4 Qi)
6.2 General Conditions

"Solver’ol| A] ’standard solver’?} ’'nextfoam solver’ = S}L}FES A EsIth  ’nextfoam solver’
2 Q95 YAEEA 248 W A8 ™ dREDo)A standardKEpsilon’, 'real-

15



@ ® Boundary Setup

Boundary name B.Condition type
|bot] wall v
hub wall =
imp_master wall )
imp_slave wall -
peri cyclicami =
per2 cyclicami =
top wall v
wall wall =
Apply Cancel

719 6.8: boundary type %

izableKEpsilon’, renormalizationGroupKEpsilon’, ’shearStressTransportKOmega’ =& o] 7}

A},

‘transient’, 'Sliding-mesh’ 274 A A 3tt}. ’transient’ 3T A ESHA pimpleFoamo] 2
=) 31 Sliding-mesh’ ¥ 47kA] A5 @ pimpleDyMFoam’o] A€t} o A% A= 37|
¢r o simpleFoam©o| A 3 # T}

FAS 243 A8 AS(mu) 2 D= (Density) & o 9 g},

G5 2dS AMEst}. kEpsilon, realizableKE, RNGkEpsilon, kOmegaSST, kOmega, lami-
nar 52 2ZZo] Al¥dte= Ed o] standardKEpsilon, realizableKEpsilon, renormalization-

GroupKEpsilon, shearStressTransportKOmega B &2 U AEZo| A =43 do|r},

6.2.1 Flow/Pressure condition

Sxoh deie] AARAL A/ AT 1Y 693 22 Fo| Ak,

@® Boundary Setup

internalField U ‘1 ‘ o 0

internalFieldp |0

Name Type Condition Ux,Uy,Uz or Umag or p
cylinder wall wall =
in patch fixed-u Y1 [ (]

out patch outlet vilo

Apply Close

29 6.9: Flow/Pressure condition %

16



‘internalField Uol&= £ 59 x,yz & 27|32 Y E iy
‘internalField p’oll &= ¢ 9 27132 4 H et

‘Condition’o| A A4 4 & T5F 2o w2 4442 th=3 2o

condition °]= 7k UzAgL zA p AL x4
wall none fixedValue zeroGradient
moving-wall Ux, Uy, Uz fixedValue zeroGradient
fixed-U Ux, Uy, Uz fixedValue zeroGradient
surfaceNormal-U Umag surfaceNormalFixedValue zeroGradient
volume-flowrte flowrate flowRatelnlet Velocity zeroGradient
mass-flowrte flowrate flowRatelnlet Velocity zeroGradient
totalPressure total Pressure zeroGradient totalPressure
outlet static pressure zeroGradient fixedValue
movingWallVelocity  none moving WallVelocity zeroGradient
rotatingWallVelocity origin, axis, rpm rotatingWallVelocity zeroGradient

29 19 6.109 #ol

tlo

rotatingWallVelocity & A2 A& 3L 'set’ B} E o] L}EFL}TL o] A
Gerdeh o714 A5 A0 B, 9%, 0458 dgan

@ ® rotatingWallvelocity - cylinder

P}

Rot. Origin |0|—| 0 0
Rot. axis z i
RPM 100

Apply Close

19 6.10: rotatingWallVelocity 2 & %+

6.2.2 Turbulence condition

O AAZALS A4S AT 2% 6115 22 o] dAr)

‘internalField kinetic energy, k’ol+= ko] %73k ¢ &gt}

17



‘internalField, epsilon’ol] &= epsilon®] % 7] 7S ¢ &3t}

‘Condition’o| Al A4 = = 57 2o W& dd72 th=3 &2k

condition °]=& 7k k=

g =4

s

epsilon A& =4

wall Function none

kgRWallFunction epsilonWallFunction

fixed-Value k, epsilon fixedValue fixedValue
zeroGradient  none zeroGradient zeroGradient
inletOutlet k,epsilon  inletOutlet inletOutlet

k-omega A2 dF EdZ AP S o= epsilon tHAl omega”} LERETE

turbuleninput method  k/epsilon
internalField, kinetic energy, k 0.1
internalField, epsilon |10

Name Type
cylinder wall

in patch

out patch

Condition
wallFunction
fixed-value

zeroGradient

Apply

v

> 04

epsilon

Close

139 6.11: Turbulence condition %

6.2.3 Set PorousJump

W5 A A dol porousJump ZALS AL35H7] Y8l 18 6.129] #o] YERITE

@ ® porous jump

porous jump patch

Inertial coefficient, I

porous media length

Darcy coefficient, D

Apply

Select patch For porous jump

Delete

porousjump ¥

0.01

100

Close

13 6.12: porousJump 2 A #

"Select patch for porous jump’dl= WHF A HESo] AT ©]F porous jump

£33 WS A3t} ineria coefficient, porous media length, Darcy coefficientE
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porousBafflePressure 73 7|2 A& AR&-stth

6.2.4 Cell Zone Conditions

HES T2 cellZone 275 AA3H7] 918 19 6.13
Eilcas %

=
§ sl g ohe 20 AEL e’ HES B8 AR

ot

Bl

@® cell zone conditions

elecO MRF v Set
elect momentum-source = Set
oven porous hd Set

Apply Close

9 6.13: cellZone A2 3
A7 5 9 cellZone 2 A} 1of 2 A g o33 2ok

e porous
- Darcy coeflicient, d
- Forchheimer coefficient, f

- axes rotation, el and e2

e MRF

rotation origin
rotation axis

- RPM

- nonRotatingPatches

e momentum-source

- U vector

o fixed-U
- U vector
e sliding-mesh
- rotation origin

- rotation axis

- RPM

19
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e energy-source
- source input method : specific(¥+9] A2 ) or absolute

- energy source

o fixed-T

- temperature

® none

6.3 Numerical Conditions

fvSchemes 3} ¥ 3} fvSolution L2 A A 37 Yt HEolth
6.3.1 fvSchemes setup
7 gzl vl AR 4 Qe AL e 2
35 4g =7
gradient Gauss linear
leastSquares
laplacian Gauss linear corrected

Gauss linear limited 0.5
Gauss linear limited 0.333

snGradient corrected
limited 0.5
limited 0.333

div.U upwind
linearUpwindV Gauss linear
limitedLinearV 1
linearUpwindV cellLimited Gauss linear 1

div.tur upwind
linearUpwind Gauss linear
limitedLinear 1

linearUpwind cellLimited Gauss linear 1

6.3.2 fvSolution setup

7 guol el 44T ¢ 9 2AL theF} 2k,
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ok
4

48 24

pSolver GAMG
PCG

USolver smoothSolver
PBiCG

non-Ortho.Correctors  value

converge criteria value for p, value for U, value for tur.
relaxation factor value for p, value for U, value for tur.
correctPhi on/off

nOuterCorrectors value

nCorrectors value

6.4 Run Conditions

controlDict 3} 42 A A 3}7] 9

<

=]
HRow A%

otk

X
-

ge3t 2ok

rlo

e startFrom : startTimeo] A B % ¥ startTimef E], latest Timeo] A Bl %] ¥ *] &5 w}px] 2t
A ZHRE AL

e startTime : AAHS A|ZFE Al 7H

e endTime : AXHSE 5T AIZH

e time step size : B A AAAE] AAA] A7 AR 7HF
e adjustTimeStep : W] ZAFE] ALA] AE o F

e maxCo : adjustTimeStepS A& wf | oj

Q
@)
a
=
&
=
Z
©

e maxDeltaT : adjustTimeStepS AR wl] Z o} time step size
e write control : A= A F A A A vl

e write interval : A5 A& 744

=
>,
o
=
4
o
)
filo
jui
2
N
N
=
KO
e
>,
o
—z
o
_
N

e purge write : A5 A< F
e write format : ascii / binary
e write precision : H°]E A &A] F2 A+
e Data Compression : B o] E] A ZA] 4= o

=]
T
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Potential initialize : potentialFoam-2 Al-&3to] 75 %73} o 2

Plot Residual : A 4Fo] 8= uf] residual plot2 ZEA] o] F

e number of cores : HH AAA AFLT Fo] NS

e Parallel type : MDA A28 AFE S £5. ClusterS Alale FL AN A2
AFE A4 BIe AEe 5 9ok
228 AFE A FEAMA B2 host file W29 o] E] okry| oW H1 1
We-e et 2o

host file

<node namel> cpu=<number of cores> \\
<node name2> cpu=<number of cores> \\

<node name3> cpu=<number of cores> \\

‘Initialize’ HES ZF2 51 A4S 93 RE dH o] &EFH I ‘Start’ HES F2H A 4ko]
| ZHE T} 'Stop’S FE2H A AEHE AFst ALS S50
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X
a1

7 AL

Launchero]] 4] Heat Transfer&

Fdaud HH O plolxA 0_‘_1_—_-‘—]]/\40] 7503}501
9’]‘1:_: .MeShSetup—r—v“_t B Y8 w&ol ST S =
- HeatTransfer solver
+BPE=EOQ Baram v-10
Mesh Setup General Conditions Numerical Conditions Run Conditions
import mesh Solver standard solver ¥ fuscheme setup start from startTime
gradient Gauss linear ~ N
5 q start Time 0
read mesh Transient| Gravity off v .
laplacian Gauss linear correc .
end time 0
check mesh Properties Radiation R v
snGradient | corrected et el 100
create baffle Tur.Model  KkEpsilon v div.u upwind v purge write 6)
create interface Operating pressure div. tur. upwind e write fermat ascii ~
it div.h upwind v write precision |6
create interior patch Boundary Condition P
Flow / Pressure condition fuSolution setup Data Compression
create cyclic condition N
Solver = # Plot Residual
Turbulence condition g il
boundary type Usolver smoothSolver 2 numberaf cares |1
Thermal condition
Parallel type SMP v
hselver smoothSolver e
PorousJump condition . Initialize Start
« momentumPredictor
Stop
Cell Zone Conditiens non-Ortho.Correctors
relaxation Factor: p|utur.
0.3 0.7 0.7 1.0
None
2 ARG =3} A AFAFE)
-1 = 7 1 - = ﬁ = B_H - @ - "0o’'o o

»

Mesh Setup

(%)

import mesh
read mesh
check mesh
create baffle
create interface
create interior patch
create cyclic condition

boundary type

eatTransfer solver

General Conditions
Solver standard solver
& |Transient| Gravity  off
Properties Radiation
Tur.Model  KkEpsilon
Operating pressure

Boundary Condition

Flow / Pressure condition
Turbulence condition
Thermal condition

PorousJump condition

Cell Zone Conditions

Numerical Conditions

fvScheme setup
time Euler
gradient Gauss linear
laplacian Gauss linear correc
snGradient | corrected
div. U upwind
div. tur. upwind
div. h upwind
fuSolution setup
pSolver GAMG
usolver smoothSolver
hSolver smoothSolver

# momentumPredictor

Baram v-1.0

Run Conditions

start from startTime
start Time 0
end time 0

time step size

1

adjustTimeStep

maxCo 1.0
maxDeltaT 1

write control runTime
write interval 100
purge write 0

write format ascii
write precision |6

Data Compression

# Plot Residual

nOuterCorrectors

number of cores |1
nCorrectors

Parallel type SMP v
non-Ortho.Correctors s

Initialize Start
relaxation factor: p|U|tur.
stop

03 0.7 0.7

None
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7.1 General Conditions

"Solver’of| A] ’standard solver’?} ’nextfoam solver’ = F}E M EHIITE  'nextfoam solver’
E AH3H AAEZA £ £H7F AFRE Y dFE oA ‘standardKEpsilon’, 'real-
izableKEpsilon’, 'renormalizationGroupKEpsilon’, ’shearStressTransportKOmega’ 2@ o] 7}

At

"Transient” 742 A A3t} 'Transient’ %42 A1 &3} buoyantPimpleFoam©| 3 %] 11

A Bl 5HA] 220 ™ buoyantSimpleFoam ] 4 3§ ¥ T}

Operating pressure® A4 AT} o714 AR e 7202 s 4] oz ALl
b

"Flow /Pressure condition’, "Turbulence condition’, "PorousJump condition’, ’CellZone condi-

tion e W& A FE5al Aol A9} AT

7.1.1 Properties

WEs 2k FAS EA% AAEY 21 7.30] ddo

@@ Material properties

density constant = 1.2
mu constant - 1e-5
cp conskant = 1006.43

conductivity constant v 0.0242

3 Apply Close

™73 B ARE

o F2 perfectGasE AHEE £ o, AT A5 =2 Sutherland laws

RS
T O
4 gl

oo il
ok el

A

7.1.2 Radiation

MES 25 ALY AL A% 19 7.4 Fo] AT,
443=e he3t 2ok

e Radiation On : A BS}IA] ko BAlAATS AAHSHA] b=t}



@ ® Material properties

Radiation On
Radiation model | fvDOM o
solverFrequency 10
absorptivity [1/m] 0.5
emissivity [1/m] 0.5
E[ka/ms3] 0

fvDOMCoeffs
nPhi 2
nTheta 2
convergence 1e-3
maxlter 10
cacheDiv false =

Wall emissivity
Apply Close
a9 74 BEAGAY AAF

e Radiation model : fvDOM, P1 29 = X &3} viewFactor E -2 o} 2 2] QA35HA &=
o},

e solverFrequency : 753} A iteration @ H wit} BALG AEE A4S Z1AA 44

e absorption coefficient

e cmission coefficient

e E : emission contribution

fvDOMCoefls

nPhi : azimuthal angles in PI/2 on X-Y.(from Y to X)

nTheta : polar angles in PI (from Z to X-Y plane)

convergence : convergence criteria for radiation iteration

- maxlter

cacheDiv

o Wall emissivity

scatterModela} sootModel-& E3&F5}A] 9F=t}.
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7.1.3 Thermal condition
HES 72U 25 AAZAES 2437 At 18 7.59 Fo] ddrh

@@ Boundary Setup

internalField T [300]

Name Type Condition TorQ h_coeff
blade wall zeroGradient o

casing wall zeroGradient =

inlet patch fixedvalue v ||300

outlet patch zeroGradient =

Apply Close

19 7.5: Thermal condition %+

‘internalField T’o| &= &2 9] %72k &t}

=

‘Condition'] 4 84E 4 9+ F=3} 1o B2 JAghe o33 2rh

condition A&z T AL x4

zeroGradient none zeroGradient

fixedValue T fixedValue

heatflux heatflux externalWallHeatFluxTemperature
convection ambient T, h externalWallHeatFluxTemperature

7.2 Numerical Conditions

fvSchemes 3} 3} fvSolution LS A A 57| sk HEo|r}

fvSchemes A& *div. b’ FEo] F7t9 25 A9 std vtEA 53043 5 D 3tet. div.
h’ &9 44 AL 'div.tur. 3 2t}

fvSolution A A& v =4 K= H"—. A o] "hSolver’, 'momentumPredictor’ 'relaxation fac-

tor, h’ g-H&o] =715 ¢t} *hSolver’e] 27 542 'USolver’ e} 2t

7.3 Run Conditions

controlDict I}4 & AAL v|d=A G514 S35}
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8§ FE& X

A NEXTFOAM.py &

|':,{ boundaryConditionSub. py 2

.-"{ cellZoneSub. py 3)

Q} incomprassibleMain. py }\.

;3 writeFiIeIncompressibIeSub.py]—:}{ incompressible flow ]-\
{ generalSub. py 3)

Q' incompressible.py | \
{ heatTransferMain.py |- ( ' ®
% heatTransferMain.py |~ -w. meshsub. py ¢

" misc.py ¢

S writeFileHeatTransfersub, P I
? - pﬂ_w&{ heat transfer F/
@ heatTransferSub.py ’ W
¢ heatTransfer. % | LpostSub.py ¢
eg : \
Y N runsub.py b'

Z

1% 8.1: GUI 1Y +x
_{ incompressibleMain.py | class incompressibleMainwindow ]——| incompressibleMainGUl |
/ J

',—[ writeFilelncompressibleSub. py }——[ class writeFileClassincompressible |

/{ incompressible flow }<

/ *{incompressible.py |-—_class solingClass |- runincompressiblesolver |
A heatTransferMain.py | class heatTransfermainwindow ]—-—[w'
/ J

l',-[ writeFileHeatTransferSub. py ]——[ class writeFileClassHeatTransfer ]
N ﬁ! - materialPropertyWindow
heat transfer i }— class heatTransfersubClass ; g
I'. —_heatTransfersub.py 1. }< m
I\{ heatTransfer.py |-—[ class sohingClassHeatTransfer |- [ runHeatTransferSolver |

/
/

19 8.2: Application Specific Codes

[rotwallset |,
[ NEXTFOAM.py |- _class startwindow |
/ J

| flowBCWindow j\':u
[ turBCWindow A /' | generalsub.py |- class generalClass &
[ basicfusolution |

[ thermalBCWindow In T = JarvCondiiondl 1
oundaryConditionClass f, Mmisc.py 1 cl iscCl K
__/M' cass miserass ) 4_basiccontroldict |

[ internalField
Y .-'{ monitaring |

[ openHeatSource fl'/.
Fomerrronore V I
C{%}} \ ':.f"i, plétprobe )
'ceHszem\u \ ' { surfaceProbe |
m\‘é \ { plotflowrata |
! A flowrate |

[ fixedUCellZone I
,--IJ plotforce |

| momSourceCellZone |-
- { oy | class postClass )1 ;
postsub.py | P . forceSet |
“{ openForce |

| fixedTCellZone |
["energysourcecellzone | [
(MRFCeliZone }; i *{ reportForce
[ slidingMeshCellZone J’:.' / "\ :\{ repor‘tForceC’OEf'f
e I|l \ - :
porousJL’Jrinatch ¥ / \ .:\l patchintegrate |
[importmesh | / \\‘ Il,"\-l' patchiverage |
[ scaleMesh || / A\ { patchSummary
t'ranslateMesh I f.i \ | selhostfile |
boundarySet |- / \ [ savestop
" - f / N ; ; ’
([ FreateCych@Ml F—#{_meshclass | “_runsub.py - class runClass % stop |
t?reatelnte:ftlar g '. f-pimpIeFoamStart )
createBaffle | “ buoyantFoamstart
| createThermalBaffle J’Jlu' ’
| createlnterface

[ cellzoneclass

19 8.3: common Class Codes
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/ {clone )
_{checkmesh |

fl _.-f A getcelizones )

.'.'-'.' T“’Ffi getfaceZones |

.:',-.-m A getSets |

/ ;j - getBCName |
,,I/I.u’, /,_{ getBCTypeMultiRegion ]
{11 lll

_ — getBCType |
\generalclass
o ’5,-'\ —[ changeBuundar}.rTypewl

I'.'.'- A

.-" \1 { changechtlonarychtwl
'||I'|II \

{ changeDictionaryDictNoAMINoMappedwall |
'nl:l, ".ﬁ“\\ { changechtlonarychtNGAMl]
.:::ull,"'.,{ \ { changeDictionaryDictsliding 1I
\1m1

get\.-"alue
“(header |
M killiob |
\(mapFieids )

1' setFields

\[ recunstructParW
“i caseReport |

\[ caseReportToPdf |
( caseReportToTex |

19 8.4: general Class Codes
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